INTRODUCTION
============

Splenic cysts are classified as true cysts or pseudocysts based on the presence of an epithelial lining. True cysts can be further subdivided into those with parasitic and nonparasitic causes. Nonparasitic, true cysts are congenital, present at a young age (7 to 32 years), and are typically located in the upper pole of the spleen.^[@B1]^ Pseudocysts are believed to develop from posttraumatic splenic hematomas, and account for 75% of all nonparasitic splenic cysts.^[@B2]^ Although nonparasitic splenic cysts are rare, the incidence appears to be rising, likely due to the frequent use of abdominal imaging and the increasingly successful nonoperative management of splenic injuries.^[@B3]^

Cysts \>5cm are susceptible to hemorrhage, rupture, and infection and should be managed surgically, even when asymptomatic.^[@B4]^ There is a lack of experience with this condition, with no evidence-based treatment guidelines.

Laparoscopic splenectomy has now become the standard approach for many conditions, including huge cysts of the spleen.^[@B5],[@B6]^ Splenectomy carries the risk of overwhelming postoperative infection and thrombocytosis, however.^[@B7]^ Spleen-preserving alternatives to the treatment of splenic cysts have been proposed, which include aspiration, un-roofing, decapsulation, and partial splenectomy.^[@B8]^ Reports of these procedures are predominantly single case reports, frequently in pediatric patients. We describe a 10-year experience with laparoscopic, spleen-preserving treatment of splenic cysts in 9 patients, which represents the largest series to date.

METHODS
=======

Between 1996 and 2006, all patients with splenic cysts who underwent laparoscopic surgery at the Mount Sinai Medical Center were identified by an ICD-9 search. Full approval from the Institutional Review Board was obtained. Only patients with confirmation of splenic cysts by pathology were included. Demographic data, diagnosis, operative procedure, complications, and pathology results were obtained from office and hospital records. Unroofing involved opening the cyst, complete evacuation of fluid, and partial excision of the cyst wall, with or without filling the cyst cavity with omentum. Decapsulation was defined as complete excision of the cyst capsule, with or without a rim of splenic parenchyma.

RESULTS
=======

Over a 10-year period, 9 patients with splenic cysts underwent laparoscopic treatment at our institution. Demographic data are presented in **[Table 1](#T1){ref-type="table"}**. Only one patient had a history of abdominal trauma, and one patient had a large, asymptomatic cyst.

###### 

Demographics, Surgery and Pathology Details

  -------------------------------- ---------------
  Age (mean years \[range\])       36 (22-60)
  Female                           5 (55.6%)
  Male                             4 (44.4%)
  Presentation                     
      Abdominal pain               3 (33.3%)
      Left shoulder pain           2 (22.2%)
      Palpable mass                2 (22.2%)
      Early satiety                1 (11.1%)
      Incidental finding           1 (11.1%)
  Cyst size (cm \[range\])         14.6 (6-25)
  Operative time (min \[range\])   113.6 (45-28)
  Blood loss (mL \[range\])        35.0 (20-100)
  Pathology                        
      True cyst (n=4)              44.4%
      Pseudocyst (n=5)             55.6%
  -------------------------------- ---------------

Laparoscopic unroofing of the cyst was undertaken in 77.8% (n=7) of patients, and cyst decapsulation in 22.2% (n=2). Mean operative time and blood loss are presented in **[Table 1](#T1){ref-type="table"}**. For cyst unroofing, mean operative time was 88 minutes compared with 203 minutes for decapsulation (P=0.01). Mean blood loss was not significantly different between the 2 procedures (27 mL and 63 mL; P=0.9).

The postoperative complication rate was 33.3% (n=3); all complications were minor, and consisted of urinary retention (n=2) and ileus (n=1). No major complications or deaths occurred. Mean length of stay was 1.4 days (range, 1 to 3; SD, 0.9).

Overall recurrence rate was 33.3% (n=3). Patients treated with cyst unroofing (42.9%, n=3) had recurrence, while no recurrences were seen after decapsulation (p=NS). Two patients with recurrence underwent subsequent laparoscopic splenectomy with complete resolution of symptoms. In one of these patients, an attempt at partial splenectomy was aborted intraoperatively after significant splenic devascularization occurred. One recurrent cyst was located in the upper pole of the spleen, and at reoperation was noted to be resealed by the diaphragm. One recurrence was detected on routine imaging and did not require further intervention.

On pathological examination, either true, epithelial-lined cysts or pseudocysts were found (**[Table 1](#T1){ref-type="table"}**). The initial pathologic diagnosis was incorrect in 2 patients who underwent deroofing; after subsequent splenectomy, pathology revealed epithelialized cysts. True cysts recurred in 50% of patients after surgery, compared with 20% of pseudocysts (P=0.9).

DISCUSSION
==========

The optimal surgical treatment of splenic cysts is unclear. While laparoscopic splenectomy has significantly less morbidity than open splenectomy, it renders the patient asplenic, with the potential for immunosusceptibility and thrombocytosis.^[@B9]^ Percutaneous cyst aspiration is associated with high recurrence rates^[@B10]^ and a risk of abscess formation,^[@B11]^ and should be reserved for poor surgical candidates. Laparoscopic spleen-preserving procedures have the advantages of both minimally invasive and spleen-preserving surgery.

A definitive algorithm for the laparoscopic treatment of splenic cysts is difficult to create, because of the rarity of this condition. Our institution is a large, tertiary-care hospital with a strong background in laparoscopy, which includes the initial report of laparoscopic unroofing of a splenic cyst in 1985.^[@B12]^ Despite a high volume of laparoscopic surgery performed each year, only 9 cases of laparoscopic splenic cyst treatment were accrued over the past decade.

Laparoscopic unroofing of splenic cysts has been performed by multiple institutions with a recurrence rate of approximately 25%. The most effective published technique has been laparoscopic cyst decapsulation, with excellent results in small series.^[@B13],[@B14]^ Partial splenectomy is technically challenging but can also be performed with low morbidity,^[@B8]^ and is recommended for deeply located cysts.^[@B15]^ We unsuccessfully attempted partial splenectomy in one patient; while performing vascular isolation, a significant portion of the spleen became ischemic and required total splenectomy.

In our series, laparoscopic cyst unroofing had significantly shorter operative time than did laparoscopic decapsulation but had a higher recurrence rate (43% vs. 0%) that did not reach statistical significance. Previous studies report higher recurrence rates for epithelialized cysts than for pseudocysts^[@B16]^; we noted a similar trend in our series. Failure after cyst unroofing has also been attributed to early sealing by adjacent structures; we confirmed this mechanism at reexploration of a patient whose upper pole cyst had become sealed by the diaphragm and reaccumulated shortly after unroofing.

CONCLUSION
==========

Laparoscopic cyst decapsulation was both safe and extremely effective in our limited series and should be considered as initial treatment for large symptomatic splenic cysts. Simple cyst unroofing should be reserved for splenic cysts located away from adjacent organs or when a pseudocyst is suspected, ie, after trauma and in patients presenting at an advanced age.
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